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JP10191636A2: THREE-PHASE MATRIX CONVERTER AND ITS 
OPERATING METHOD 

Three-phase matrix-converter for single-stage conversion of AC 
voltages e.g. for speed-regulated industrial drives - uses four- 
segment switches as main switches each having resonance 
capacitance lying parallel to or replacing output capacitances 
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PROBLEM TO BE SOLVED: To reduce rated currents of three 
four quadrant switches of an additional auxiliary commutation 
element and a soft switch of an entire converter to rated current or 
less of a main switch by PWM controlling the quadrant switches 
and the soft switch by three resonant inductances. 

SOLUTION: In the case of, for example, designing main 
switches S11, S12, S13, S21, S22, S23, S31, S32, S33 and 
auxiliary switches AS31 , AS12, a 4-segment switch has two IGBT 
semiconductors T1 , T2 and two reverse bias diodes D1 , D2 so 
that the D1 and T1 , and D2 and T2 are connected in parallel, and 
these two parallel circuits are connected in series. The two IGBT 
semiconductors and reverse bias diodes for forming the auxiliary 
switch AS can be designed by lower rated current than those of 
components used for the main switches. 
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